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Site-based Algorithm for Surgical Reconstruction
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Background: Basal cell carcinoma (BCC) can be categorized as one of the commonly occurring skin malignancies in the world, with
several variations in treatment protocols. Sun exposure has been attributed to its causality; however, other factors such as gender, age,
and occupation also affect its incidence. We aimed to characterize the patient population who underwent surgical management for
facial BCC at a tertiary referral hospital. Further, we have described an algorithm that may aid in surgical decision-making based on
the location of the lesions on the face. Materials and Methods: We performed a retrospective chart review of all patients who presented
with a facial BCC to our institution between 2018 and 2019. Data regarding patients’ demographic characteristics, skin phototype,
average sun exposure, occupation, residence place (rural or urban), and surgical outcomes were recorded. Results: Sixty-eight patients
underwent reconstructive procedures after oncologic resection of facial BCC: 41.2% were males and 58.8% were females. Forty-eight
(70.6%) patients were from rural areas, and 20 patients (29.4%) from urban areas (P < 0.001). Twenty-six patients reported >2 h of
sunlight exposure, 16 reported <2 h of continuous sun exposure, and 26 reported intermittent sun exposure. A significantly higher
proportion of patients with facial BCC presented with a Fitzpatrick skin type 4 in comparison to types 3 and 5 (P < 0.001). The most
common reconstructive technique was the V-Y advancement flap (n=22, 32.4%), followed by the forehead flap (n=12, 17.6%) and
the Limberg flap (n=12, 17.6%). All the flaps were healthy post-operatively and none of them suffered from flap failure, infection, or
suture line dehiscence. There was no recurrence at 1-year follow-up. Conclusion: This study gives a correlation between incidence of
BCC and age, gender, and sun exposure in Indian population. In our experience, local flaps yield outstanding results and are the first
choice for reconstruction of the face when composite defects are not present. Our algorithm aids in surgical decision-making.
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INTRODUCTION The treatment plans can be classified based on the type
of speciality responsible for patient care. Therefore,
from surgical excision and dermatological curettage
to radiation therapy, the current literature provides a
plethora of treatment options. In terms of location, size,
clinical subtype, or number of lesions, surgical excision
and subsequent reconstruction treatment approach are
unparalleled owing to evidence in the current literature,
suggesting indispensable role of surgical consultations
in the recurrent cases.!®! Therefore, according to

Basal cell carcinoma (BCC) can be categorized as one of the
commonly occurring skin malignancies in the world, with
several variations in treatment protocols. Sun exposure,
skin type, and demographics have been attributed to play
a role in the etiology and distribution of cases in different
population groups. However, these factors are vaguely
described in most of the previously published studies,
and the association of BCC with sun exposure is still a
question unanswered. In India, ultraviolet radiation is one
of the causative factors for BCC as various parts in India
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evidence-based clinical data and practice patterns,
surgical excision is considered gold standard in the
treatment of BCC. A plethora of surgical treatment
options, often based on the location of the lesions on the
face, are available. However, there are vague guidelines to
systematically segregate the available flap reconstructive
options based on different anatomical regions of defect
presentation. It is of paramount importance for a
surgeon to be careful while performing lesion excision
as evidence suggests; recurrence is often, if not always,
directly proportional to neglected margins. As the surgical
excision and reconstruction go hand in hand while
treating BCC, a multidimensional practical knowledge of
available flap armamentarium is of utmost importance
to ensure optimal functional and aesthetically acceptable
outcomes.

A comprehensive review of relevant literature revealed
insufficient data regarding defect-specific reconstruction
option segregation. This study collates patient, etiological,
and lesion characteristics and outlines an algorithm-based
treatment plan.

MaTteriALS AND METHODS

This study is a retrospective observational study performed
in accordance with the Strengthening the Reporting
of Observational Studies in Epidemiology (STROBE)
statement and was approved by the Institutional Review
Board (IRB) of the Sawai Man Singh Hospital. Informed
consent was obtained from all included patients. The
purpose of the present study was to characterize the
etiological factors of facial BCC, assess the association
between BCC and sun exposure among other factors,
and to develop a treatment algorithm to abridge the
decision-making process regarding the reconstructive
alternatives following oncologic resection of facial BCC.
During January 2021, a retrospective chart review from
September 2018 to December 2019 was accomplished of
all cases presenting with a facial BCC.

We included adult male and female patients with
a confirmed diagnosis of facial BCC requiring
reconstructive procedures following resection of the
malignancy. Patients with other types of skin cancers,
incomplete medical records, and requiring composite
reconstruction of extensive defects (bone, aerodigestive
tract, meningeal tissue) were excluded. The patients’ age,
sex, duration of symptoms, Fitzpatrick skin type, average
daily sun exposure (hours/day), occupation, residence
place (rural or urban), radiation exposure history,
treatment with psoralen UVA (PUVA) or narrow band
UVB (NBUVB), smoking, alcohol intake, history of
personal or family history of skin cancers, personal or
family history of other cancers, and history of previous
treatment were recorded. Clinical examination was
done with data collection on various tumor variables,
which included the following: size, location, number,

morphological subtype, and pigmentation. The face was
arbitrarily divided into three parts: upper part between
the hairline and brow, central part consisted of area
between the vertical mid pupillary lines, and the lateral
part comprising the area lateral to this line. For descriptive
purposes, the lesions were classified based on size into
small (<1 cm in diameter), medium (1-2 cm in diameter),
and large (>2 cm in diameter). Surgical outcome was
measured by reporting flap failure, infection, suture line
dehiscence, and recurrence. The patients were observed
on the first follow-up at 10 days for suture removal and
later at 1 year for evidence of any recurrence. Statistical
analysis was performed by means of Jamovi 1.2.27.0
(Jamovi, Sydney, Australia). Values were expressed as
mean * standard deviation (SD). A %? goodness of fit test
was used to determine if data were significantly different
from the expected values, and a 7 test for independence
was used to compare variables in a contingency table and
see how they relate.

ResuLts

A total of 68 patients with a mean age of 48 years (range:
34-78 years) underwent reconstructive procedures
after oncologic resection of facial BCC: 28 were males
(41.2%) and 40 were females (58.8%). Figure 1 depicts
the demographic characteristics. The average age of
presentation of the male population was 48 *4.5 and
that of the female population was 54 £6.4. A higher
proportion of patients were from rural areas: 48 (70.6%)
patients were from rural areas and 20 patients (29.4%)
were from urban areas (P < 0.001). However, no
significant difference was found regarding the geographic
location (rural vs. urban) between male and female
patients (P = 0.340). Twenty-six patients reported >2 h
of sunlight exposure, 16 reported <2 h of continuous
sun exposure, and 26 reported intermittent sun exposure,
defined as multiple exposures (five or more) of at least
20 min duration. In the female population, 50% (n=20)
of the patients gave history of intermittent sun exposure
in contrast to males in whom continuous sun exposure
of >2 h was observed in 50% (n=14). Only 21% (n=6) of
the males had a history of intermittent exposure. This
difference was significant when compared with females
(P<0.01).

The females in our population presented with smaller
lesions (1.5 0.6 cm) compared with the males in whom
the mean size of lesions was 2.4 £1.5. Further, the females
presented earlier in the course of disease from the day of
onset of the symptoms (4.3%1.5 months). The males, in
contrast, presented late with a mean of §+2.5 months from
the day of onset of the symptoms, the difference being
statistically significant. The central face was involved in
78.5% (n=22) of the males when compared with females in
whom the lateral face was more commonly involved (65%,
n=20).
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Figure 1: Demographical characteristics
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Figure 2: Sun exposure in males and females

The overall highest incidence of BCC was found to be in
patients >40 years of age and having >2 h sun exposure,
but it was observed that the majority of patients in the
younger age group had history of intermittent sun
exposure. Figure 2 illustrates relationship of sun exposure
with age sex. Application of sunscreen was reported by
only five of our patients from the urban society, whereas
none of the patients from rural setup wore sunscreen on
a regular basis, defined as applying cream at least once a
day on at least three occasions a week.

A significantly higher proportion of patients with
facial BCC presented with a Fitzpatrick skin type 4 in
comparison to types 3 and 5 (P < 0.001). A significantly
higher proportion of patients with facial BCC presented
with a neoplastic lesion of size >1 cm in comparison to
lesions <1 cm of size and multiple lesions (P < 0.001).
No significant differences regarding size of neoplastic
lesions were reported between male and female patients
(P =0.867). A significantly higher proportion of patients
with facial BCC presented with neoplastic lesions
in the central face in comparison to the upper face
and lateral face (P < 0.001). Six of our patients were
treated for recurrence; of them four were referred from
dermatologists who had undergone treatment by minimal
invasive procedures and two from other surgeons who
underwent surgical excision. Three of these patients who
developed recurrence were the mixed subtype, two were
diagnosed to have infiltrative subtype, and one of them
was the nodular subtype.

Three of our patients presented with multiple lesions over
the face. All were excised in a single stage and have not
shown any recurrence on a l-year follow-up. Figure 3
demonstrates BCC characteristics.

Several techniques were used for reconstruction in this
series. The most common was the V-Y advancement flap
(n=22, 32.4%), the forehead flap (n=12, 17.6%), and the
Limberg flap (n=12, 17.6%). A significant difference was
reported between the different reconstructive techniques
employed for this cohort of patients (P < 0.001). Majority
of the forehead flaps were elevated by the paramedian
approach (#n=10) in comparison to median in two patients.
None of the flaps was observed to have any complications
such as flap loss, infection, or suture line dehiscence.
There was no recurrence in any of the patients at 1-year
follow-up.
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Figure 3: BCC characteristics

Discussion

BCC is the most common skin malignancy worldwide,
accounting for 65-75% of all skin cancers. Gross differences
in race-specific incidence can be observed as BCC is more
prevalent in Caucasians (35-40%) when compared with
Asian (2-4%) and Black (1-2%) communities.!"-?

In India, the incidence is relatively on the lower side in
comparison to the western world, comprising <1% of
all cancers. High level of protective melanin seen in the
Indian skin type can be attributed to the lower incidence.!
However, BCC prevalence can still be considered a
concerning ratio given India’s large population size.
Recent reports suggest that skin cancer incidence in India
may be on the rise, especially in a few hotspots. Ninety-five
percent of these neoplasms occur in patients aged more
than 40 years, although cases in childhood and congenital
basal cell epitheliomas have also been reported.>” Despite
current literature on BCC prevalence suggesting it to be
more common in males due to greater occupational and
recreational exposure to ultraviolet radiation, we observed
a significantly higher incidence in females which is in
conjunction with a similar report suggesting a paradoxical
increasing trend of BCC in females.®

UV radiation has been associated with high incidence of
basal cell carcinoma as seen in countries like Australia
with incidence of 884 per 100,000 and UV Index peaking
up to 16. A meta-analysis of 24 studies has shown
increased incidence with outdoor work, emphasizing that
early life exposure of sun to be an important factor in its
etiology.”!

Indian housewives, especially rural women, perform their
household duties as well as agricultural responsibilities
in the open exposing them to intermittent, high intensity
ultraviolet radiation. It might explain higher frequency of
BCC in females in our study as intermittent rather than
constant, cumulative ultraviolet radiation exposure is
implicated in the pathogenesis of BCC.!""

According to our patient data analysis, it was recorded that
the majority of our patients were from rural locations, with
females from such locations being more at risk of developing
BCC than their urban counterparts, further supporting
our claim of UVA exposure-induced BCC development
in rural women. Evidence from previous studies suggests
that intermittent and childhood sunlight exposure may be
important for the pathogenesis of BCC, whereas continuous,
lifelong sunlight exposure may be important for SCC.I-1
A relatively high proportion of BCCs occurs on body sites
that are not routinely exposed to the sun,!'®!7 suggesting
that exposure early in life or intermittent exposure pattern
may play a greater role in the pathogenesis than simple
cumulative exposure.' On contrary to these findings,
results from our patient analysis highlight the increased
incidence of BCC among individuals having >2 h sunlight
exposure. Our study demonstrates that a significant higher
incidence was found in patients with >2 h of exposure and
those who were >40 years old when compared with patients
with exposure of <2 h and <40 years age group (P<0.005).
This explains that incidence increases with the duration of
sun exposure along with an advancing age. The females also
presented earlier in the course of disease suggesting their
cosmetic concern, while males presented very late from the
day of onset of symptoms.

Tseng et al.* found a dose-dependent relation between
arsenic levels in drinking water and the prevalence of skin
cancers, which suggest that occupations with increased
exposure to harmful metals and pesticides can be an
important risk factor contributing to the development
of skin cancers. Our study population comprised farmers
and house workers who may be exposed to arsenic as
arsenic is found in phosphate-based fertilizers either by
accidental ingestion or through contamination of water;
but further clinical and experimental studies are essential
to confirm their role in pathogenesis.?!?%

The Fitzpatrick skin-type scale, which ranges from very
fair (skin type I) to very dark (skin type VI), categorizes
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cutaneous sensitivity to ultraviolet radiation. It is
based on individual’s tendency to burn and tan and is a
good predictor of relative risk for BCC and cutaneous
malignant melanoma (CMM) development. The most
common skin type found in the Indian population is
Fitzpatrick skin-type V, followed closely by type IV.
In our study, we have observed a significant higher
incidence of BCC in type IV Fitzpatrick skin type. This
is in coherence with the theory that fairer skin is more
prone to devolving damage.?¥ Skin type III was seen in
a few participants in our study owing to the fact that its
incidence is uncommon in the Indian population. The
central part of the face was the most common site for
BCC occurrence in our study population, suggesting that
sites continuously exposed to sunlight are at increased
risk of BCC conversion. Our study reports increased
presentation of lesions measuring >2 and/or 1-2 cm,
which have been described by Mendez and Thornton as
“ high risk lesions.”?

Globally, the nodular subtype is the most commonly
found histological variant amounting to up to half of
the cases, followed by mixed type and infiltrative type.
Other subtypes that occur less frequently are superficial,
metatypical, infundibulocystic, and the indeterminate
type. In our study, 52% (n=36) of the patients were
found to have a nodular subtype followed by infiltrative
type (36%, n=18) and the mixed type (20.5%, n=14),
respectively.

Surgical excision with adequate skin margins has
a 95% S5-year cure rate and therefore every attempt
should be made to achieve negative skin margins on
histopathology because primary BCCs have higher
cure rates than recurrent ones. For primary BCC, we
advocated the use of 3 mm skin margins and complete
excision was achieved in 96.7% (60 out of 62 primary
BCC cases) of the individuals.?*?! Two patients with
incomplete excision were found to be have infiltrative
histological subtype which is an aggressive form of BCC.
Both the cases involved area surrounding the nose; both
underwent revised excision assisted with frozen section
to achieve negative margins. None of them was found
to develop recurrence at a l-year follow-up. Six of our
patients in this study who were previously treated at other
hospitals were operated for recurrence. Wide margins of
over 5 mm were used in these cases to get optimal results.
None of these patients developed recurrence in l-year
follow-up.

In study by Omer et al., nose was the most common site
of BCC followed by cheek.?’ In our study, the central
face was the most commonly involved region followed
by lateral face. The females in our study presented with
lateral lesions compared with central lesions on the
males. Figure 4 depicts the flaps that were used in our
study. The central face lesions involving nose and peri-
canthal region were most commonly treated by V-Y

Banner [l 2
Dorsonasal [ +
Bilobed | -
timbers N
v Rt :
Forhead [N -
Cheek Advancement [ +
others |G :

0 5 10 15 20 25

Figure 4: Flaps used to treat BCC

o e «'
Figure 5: V-Y advancement flap

advancement flap [Figure 5]. Other flaps that were
utilized were cheek advancement flap [Figure 6], glabellar
flap, dorsal nasal flap, bilobed flaps, and nasolabial flaps
[Figure 7]. Most of the smaller lesions less than 5 mm
were closed primarily after resection with adequate
margins. Cheek advancement flap and Limberg flap
[Figure 8] were commonly utilized to cover the lateral
area of the face. Other less commonly used flaps were the
rotation flap, cervical flap, and banner flap [Figure 9]. For
reconstruction of forehead defects, “H” flap and Limberg
flap were used for coverage. Based on our experience with
these commonly performed flaps, we have proposed an
algorithm that included all the practical surgical flap
options for facial defects and simplified the decision-
making process at the surgeons end. Our reconstructive
algorithm is presented in Figure 10. Figure 11 illustrates
the divisions used over the face.
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Figure 6: Cheek advancement flap

CoNcLUSION

This study has successfully described the incidence and
relation of sun exposure with BCC in our region. In our
experience, local flaps yield outstanding results and are the
first choice for reconstruction of the face when composite
defects are not present. Most defects can be best closed by
means of a V-Y advancement, forehead flap, or Limberg
flap; however, the choice depends on multitude of
factors, the surgeon’s technical skill and experience, and
understanding of the patients’ characteristics and needs.
This algorithm depicts the defect-wise options which were
most commonly employed in our setup with satisfactory
outcome.
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Figure 7: Facial artery perforator flap from nasolabial region

Figure 8: Limber flap
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